SUMMARY Haemodynamic studies were performed in 30 patients at a mean interval of 43-4 (range 27 to 59) months after aortic valve replacements-withpericardial xenografts. Five valve sizes-19, 21, 23, 25, and 27 mm annulus diameter-were used. Of these 30 patients, 16 had preoperative haemodynamic investigations. Comparison of the pre-and postoperative data showed a marginal but significant increase in cardiac output (P < 0.05). There was a significant reduction in the pulmonary wedge and left ventricular end-diastolic pressures at rest and on exercise (P < 0-05 and P < 0-01).
Haemodynamic data were obtained during a 4-before the haemodynamic study. On admission, a minute period of rest and between the 4th and 6th detailed clinical history, estimation of functional minute of a 6-minute period of supine leg exercise capability, physical examination, haematological on a bicycle ergometer at a predetermined maximal The details of the haemodynamic data are given in Tables 2 and 3 and Fig. 2 ±159-2 at rest and r=0-951 during exercise). As shown in 610 91-6 215-9 t19-1 tl40-3 2107-5 Table 2 the calculated areas in vivo are smaller than < 0-001 Not significant the in vitro surface area but a significant correlation was noted between the two values (r=0995 at rest and r=0934 on exercise). volume both at rest and during exercise was Regression analysis showed a linear relation significant (P < 001).
between the calculated xenograft surface area and the ejection systolic gradient as shown in Fig. 3 .
PULMONARY WEDGE AND LEFT VENTRICULAR END-DIASTOLIC PRESSURES AORTIC VALVE FLOW
Mean pulmonary wedge and left ventricular end-The mean flows through the pericardial xenograft diastolic pressures were normal at rest at the post-at rest and during exercise were 225 ± 11 and operative study and the reduction from preoperative 322 ± 13X7 ml/s, respectively, at the postoperative values was significant (P < 005 and P < 001). The study. The flows across various sizes of pericardial corresponding mean values during exercise, though xenograft are given in Table 2 . A significant corabnormally high, showed a significant reduction relation was noted between aortic valve flow and the when compared with the preoperative data annulus diameter of the xenograft implanted (P <0.01).
(r=0861 at rest and r=0'998 during exercise).
VASCULAR RESISTANCE AORTOGRAPHY
No significant change was noted in either pulmonary Aortic root angiography showed that all the perior systemic vascular resistance at the postoperative cardial xenografts studied were competent. Of the study (Table 2) . 30 patients, 8 were known to have early diastolic murmurs from the time of valve replacement.
TRANSVALVULAR GRADIENT These showed grade 1 or 2 regurgitation of contrast The hydraulic characteristics of the pericardial material into the left ventricle (Brandt et al., 1969) , xenograft were studied in vitro. Pressure gradient the site of the regurgitation being clearly shown to was measured across the xenografts in a continuous be perivalvular on multiple plane angiograms. The flow rig and the results are shown in Fig. 2 This long-term haemodynamic investigation has The mean peak systolic gradient was 8-3 mmHg shown significant circulatory improvement after at rest and 12-3 mmHg on exercise in patients with aortic valve replacement and maintenance of the xenograft size 19 and it decreased with the cor-function of the pericardial xenograft in the aortic responding increase in the graft size, so that with position up to 59 months postoperatively. the 27 mm graft it was hardly measurable. A highly
The cardiac output showed a marginal but significant correlation was noted between the peak statistically significant increase and its response to systolic gradient and the annulus diameter of the exercise was normal. Oxygen utilisation improved xenograft (r=0-954 at rest and r=0-937 during after valve replacement. Similar findings have been exercise). A similar correlation was found between reported by Olin (1970) , Bjork et al. (1971, 1974) Ionescu-Shiley pericardial 8-3 7 9 3-2 3-3 0 6-4 1-1 1-4 1-6 1-8 2-1 1-6 xenograft (12-3) (13-3) (10) ( 5 7) (1) ( 9 6) The figures in parentheses are systolic gradients during exercise. *Mean ejection systolic gradient. Annulus diameter (mm) of the valve substitute.
ever, the number of patients in each subgroup is too surgical techniques for annulus enlargement. small for this trend to be subjected to statistical Consequently the use of the pericardial valve analysis. should be advantageous in patients with a small Published data regarding systolic gradient and aortic annulus. calculated valve surface area with other currently A separate series of sequential haemodynamic used aortic valve substitutes are given in Table 4 . studies, performed at mean intervals of 9-9 and Pericardial xenografts, when compared with these 42 2 months after aortic valve replacement, showed valves, offer the least resistance to forward flow.
that the postoperative circulatory improvement In the present investigation the systolic gradient was maintained and the transvalvular gradient did was inversely related to the annulus diameter of not change with the passage of time (Tandon et al., the xenograft inserted. As expected, augmentation 1977 
